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FOR FURTHER ACTION See paragraphs 1 and 4 below 


International application No. 
PCT/IB2004/003559 


International filing date 

m**m~, 29/10/2004 



ART ADVANCED RESEARCH TECHNOLOGIES INC. figf. ,g flf^^ pQg ; p j^g 



1 ' H I h f u ?PP ll ? ant ! ? nereb y mat international search report and the written opinion of the International Searchina 

Authority have been established and are transmitted herewith. 9 

Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 
When? The time Bmit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet 
Where? Directly to the International Bureau of WIPO, 34 chemln des Colombettes 

121 1 Geneva 20, Switzerland, Fascimile No.: (41-22) 740.14.35 
For more detailed Instructions, see the notes on the accompanying sheet 

2 - □ II^PP^ 1 ^*^ ™™^*]? 00 international search report wBI be established and that the declaration under 
Artde 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that 

□ 



□ 



the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicants request to forward the texts of both the protest and the decision thereon to the designated Offices 
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 



4. Reminders 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau, if the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of me priority clam, must reach the Internationa] Bureau as provided in Rules 90bis.1 and 90bls 3 resoectiverv 
before the completion of the technical preparations for international publication. ' ^ CDVefy ' 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
international Bureau. The International Bureau will send a copy of such comments to ail designated Offices unlessari 

^Tm^ P2 TL^ i xamlnati ™ re P°Il has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. lo 

^?nl^^^f JL°^ Prtorfty date but only In respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the rSy 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform^^e^bed 
acts for entry into the national phase before those designated Offices. preserved 

In respect of other designated ( 
months. 



3 Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 



See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT AoDUcanfs 
Guide, Volume II, National Chapters and the WIPO internet site ^' "PPfcafirs 



Name and mailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Paten tiaan 2 
NL-2280 HV Rljswijk 

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 
Sandra Pozzi 
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(See notes on accompanying sheet) 
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NOTES TO FORM PCT/1S A/220 



iJZTZ.'ZZL'Z ^"^^2^^^^°"* oono ^ in 9 tha fifing of am.ndment. undar .rtiete 19. Tha 
drtafed *torn£on, ^ abotT^S^ ^!t£So^ SST™*' ^ m - 
>Jl t S^^^\5^2; ^* ^P~*ona ofthaPCT.fh. PCT Ra^n, «, *. per 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



Tnm appSeant haa, aftar havrng raoorvad tha intamaiiond 



aaaroh report, on* opportunity to amend tha daims of tha 



humwmort, tf should be emphasized that provnuonai protacbon is avaiabte in soma S ate* only. peunw™.. 



What parts of the International application may be amended? 

Undar Artida 1 9, onty tha claims may be amandad 

^T!S^j }imrT !^? mi fhm ^ > th# d " fm way also ba amandad (or further amandad) undar Artida 34 biter* 



Whan? 



Within 2 month* from tha data of tranamittii of tha intamatiofid Marsh mm* nr 1 R r~ww. <™_ u.- ^ 
^a£a^^ 

^£22^ £*T^J!1^ ^r*."* 001 ^ International Bureau after tha axpiratioToT ST^ 
WjicaWa tana limit but befora the compJeoon of the technical preparations for btematior^Xw^ion 



Where not to fUe the amendments? 



The arnanc*Tnents may only ba fled with tha International Bureau and not with the 
International Searching Authority (Rule 46.2). -kj n<* wnn me 

Where a damand for international prefiminwy axarranabon haa beanyta filed, aee 



receiving Offioe or th« 



How? 



Al .^,?? m * a ^* n * n * 00 • ^Plaoament sheet must be numbered in Arabic numerate Whm.nfoimi. 
^^7™^ ofttwotlwdaim.b required m al cases where d^„„^^ muBt 



ba renumbered consecutively (Adrninistr alive Instructions. Section 205(b)). 
The amendment* must be made in the language in which thelrrfamatJonal application la to be published 

What doctanen t» musttnay accompany the amendmenU? 
Lettar (Section 205(b)): 

Tha amendmenU must ba submitted with a letter. 

WCcation and tha amended daims. ft .houJd not ba 
oorrfuaad with tha -Statement under Artida 19(1)- (aee below, undar -Statement under Artie* 1~(1)^ 

The lettar must be In English or French, at the choice of the applicant However rf ^ 



Note* to Form PCT/ISA/220 (first sheet) (January 1 994) 



BNSDOCID: <XS ISA220NOENP4_I_> 



NOTES TO FORM PC771S A/220 (continued) 



The letter must incScals the o^erenoea between the claims as filed and the oUims as 
partictaar, incfcate, in connaction with aaeh daim appearing in the international 
that identical ingestions concerning several daims may be grouped),whether 

(i) the daim r* unchanged; 

00 the daim is cancelled; 

fat) the daim is new; 

M the daim repUoes one or more daims as filed; 

(v) the daim is the result of the o5vision of a daim as fied. 



amended. It must, in 

(it being understood 



The following exam plea Dktstrate the manner tn which 
accompanying letter: 



amendments must be 



Int 



1. PMteroc<igmalythen»weTe 

y^tl 35 « 37 48 replaced by amended claims bearing the same numbers; 

dam 30, 33 and 36 unchanged; new dams 49 to 51 added." 

2. [Where originalry mere wens 15 daims and after amendment of ail daims theni ere 111* 
•Claims 1 to 15 replaced by amended daims 1 toll." 

3. P*hereorigjr>aJlylriemw 
new daims]: 

•Claims 1 to 6 and 1 4 unchanged; daims 7 to 1 3 canceBed; new dainw 15, 16 and 17 added" or 
"Claims 7 to 13 canceled; new daims 15, 16 and 17 added; afl other daims unchanged." 

4. (Where venous kinds of amendments am mads): 
-asm M-10 [unchanged; claims 11 to 13, 18 and 19 canned; dain» 14, 15 and 16 replaced by 

, 14; daim 17 subdivided into am^d«d daims 15, 1 6 and 17; new daims 20 and 21 added " 



"Statement under article 19(1)- (Rule 46.4) 



The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
mats^^^ments might have on the cteripfan and the drawings (which cannot be M .n<«Zier 

The statament will be pubiishad with the intemah'ond appfication and the amended daims. 
ft muat be In the language In which the international apppfication la to be published. 
It must be brief, not exceeding 500 words if in Engbsh or if translated into EngSsh. 

It should not be confused wflh and does not replace the letter indicating the cSfferences between the claims 
as Had and as amended. It must be Bed on a separate sheet and must be identified aa euoh by a headina 
preferably by uaing the wore. "Statement under Article 1 9(1 ).' uon oy a neaomg, 

It may not contain any cSsparaging comments on the international search report or the relevance of citations 
contained in that report Reference to citations, relevant to a given daim, contained in the international eearch 
raport may be made only in connection with an amendment of that claim 



Consequence If a demand for International prdlrninary examination has already been filed 



If, at the time of filing any amendments under Article 1 9, a demand far international preliminary examination 
^J*V***? n tubmrtt^ the applicant must preferably, at the same time of filing the amendment, with the 
r mi"? B If t m, »* Jso fi »«oopyofauch amendrnenta with the International Prefiminary Examining 
AUhonty (see Rule 62_2(a), first sentence). * * 



Consequence with regard to troatatlon erf the Warn^ 

*Hw appiicant'a attention is drawn to the fact that, where upon entry into the national phase, a translation of the 

^"^ < !^ Un £? Af ^ 9 ™ y hM lo ta hm ^ d to *• ^gnatedAdectad Omo^Sadof^ 
tn acx&on to, the translation of the daims as filed ' 1 

^further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
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PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL SEARCH REPORT 



(PCT Article 18 and Rules 43 and 44) 


Applicants or agenrs file reference 
15186-46PCT 


FOR FURTHER ^ fom pct/isa/220 

ACTION 355 wefI whefB applicable, item 5 below. 


International application No. 


International filing date (day/month/year) 


(Earnest) Priority Date (day/month/year) 


PCT/IB2004/003559 


29/10/2004 


31/10/2003 


Applicant 






ART ADVANCED RESEARCH TECHNOLOGIES INC. 





This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
accor<*ng to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 4 sheets. 

fx] it is also accompanied by a copy of each prior art document cited in this report 



1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise incficated under this item. 







| | The international search was earned out on the baj 
this Authority (Rule 23.1 (b)). 


Us of a translation of the international application furnished to 






With regard to any nucleotide and/or amino acid sequen 


ce disclosed in the international application, see Box No. 1. 


2. 


□ 


Certain claims were found unsearchable (See Box II). 




3. 


□ 


Unity of invention is lacking (see Box ill). 




4. 


With regard to the title, 





fx] the text is approved as submitted by the applicant 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

[x] the text is approved as submitted by the applicant 

n the text has been established, according to Rule 38.2(b), by this Authority as it appears In Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 

fx] as suggested by the applicant 

| | as selected by this Authority, because the applicant failed to suggest a figure. 

| | as selected by this Authority, because this figure better characterizes the invention. 

b. none of the figures is to be published with the abstract 



Form PCT/ISA/210 (first sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International Application No 

PCT/IB2004/003559 



CLASSIFICATION OF SUBJECT MATTER , 

C 7 G01N21/64 A61B5/G0 



According to IntematlonaJ Patent Classification (IPC) or to both national classification and (PC 



a FIELDS SEARCHED 



Minimum documentation searched (classification system fotowed by classification symbols) 

IPC 7 G01N A61B 



Dc«sjmentaijon searched other than minimum documentation to the extent that such documents are inducted in the fields searched 



Electronic data base consulted during the intentional search (name of data 

EPO-Internal , INSPEC 



base and. where practical, search terms used) 



C- DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document with indication, where appropriate, of the relevant passages 



Relevant to dalm No. 



US 6 321 111 Bl (PERELMAN LEV T ET AL) 
20 November 2001 (2001-11-20) 



2, 


line 


19 - 


line 28 


3, 


line 


10 - 


line 24 


4, 


line 


42 - 


line 62 


5, 


line 


21 - 


line 24 


6, 


line 


49 - 


column 7, 


7, 


line 


47 - 


line 49 


9, 


line 


17 - 


line 59 


13, 


line 39 - 


• line 47 



col umn 
column 
column 
column 
column 
col umn 



equation 6 
figures 1A,6A,6B,7,12 



1-12, 
24-27 
13-23, 
28-42 



line 32 



-/- 



m 



Further documents are listed in the continuation of box C. 



Patent tarn By members are listed in annex. 



* Special categories of cited documents : 

•A" document defining the general state of the art which Is not 

considered to be of particular relevance 
E* earter document but published on or after the international 
Ring date 

L" document which may throw doubts on priority daim(s) or 
which is cited to establish the pu Mcatlon date of another 
citation or other special reason (as specified) 

Or document referring to an oral disclosure, use, exhibition or 
other means 

P* document published prior to the Irrtemational fifing date but 
later than the priority dale datmed 



T later document pub&sbed after the international tiling date 
or priority dale and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* odcument of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

•V cocument of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art 

•A' document member of the same patent family 



Date of the actual completion of the international search 



10 February 2005 



Date of maimg of the international search report 

17/02/2005 



Name and maiBng address of the ISA 

European Patent Office, P.B. 5818 Paterrttaan 2 
NL-2280HVRasw8k 
Tel (+31-70) 340-2040. Tx. 31 651 epo nl, 
Fax (+31-70) 340-3016 



Authorized officer 



D'Alessandro, D 



Fomi PCT/ISA/210 (second sheet) (January 2004) 
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INTERNATIONAL SEARCH REPORT 



International Application No 

PCT/IB2004/003559 



^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



legocy* Ctaflon of document, with indication, whefe appropriate, o» the retevanl passages 



Relevant to ctaim No. 



US 4 135 816 A (NIEMANN ET AL) 
23 January 1979 (1979-01-23) 
column 5 - column 6 
column 8, line 56 - line 64 
figures 1,3 



HAIYONG QUAN ET AL INSTITUTE OF ELECTRICAL 
AND ELECTRONICS ENGINEERS: "A new 3d 
fluorescence imaging method" 
PROCEEDINGS OF THE IEEE 29TH. ANNUAL 
NORTHEAST BIOENGINEERING CONFERENCE. 
NEWARK , NJ, MARCH 22-23, 2003, 
PROCEEDINGS OF THE IEEE ANNUAL NORTHEAST 
BIOENGINEERING CONFERENCE, NEW YORK, NY : 
IEEE, US, 

vol. CONF. 29, 22 March 2003 (2003-03-22), 
pages 333-334, XP010647884 
ISBN: 0-7803-7767-2 
the whole document 



13-23, 
28-42 



1,24 



WO 02/093143 A (XEN0GEN CORPORATION) 
21 November 2002 (2002-11-21) 
page 19, line 18 - page 21, line 15 
page 4, line 24 - page 7, line 10 

US 6 615 063 Bl (NTZIACHRISTOS VASILIS ET 
AL) 2 September 2003 (2003-09-02) 
column 2, line 34 - column 3, line 54 
column 12, line 45 - column 18, line 25 
column 22, line 25 - line 49 
figures 2A.8A.8B 



1,9,10, 
18,19,28 



1-42 



Focm PCTrtSA/210 (ocntinuation of eooond shoot) (January 2004) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family member* 



International Application No 

PCT/IB2004/003559 



1 Patent document 




Publication 




Patent family 


Publication - 
date 


cited in search report 




date 




members) 


US 6321111 


Bl 


20-11-2001 


US 


5919140 A 


06-07-1999 








US 


6070583 A 










WO 


9626431 Al 


29-08-1996 


US 4135816 


A 


23-01-1979 


DE 


2603069 Al 


11-08-1977 








SE 


436661 B 


14-01-1985 








SE 


7700667 A 


29-07-1977 


WO 02093143 


A 


21-11-2002 


CA 


2447262 Al 


21-11-2002 








EP 


1402243 A2 


31-03-2004 








JP 


2004528916 T 


24-09-2004 








WO 


02093143 A2 


21-11-2002 








US 


2003002028 Al 


02-01-2003 i 


US 6615063 


Bl 


02-09-2003 


AU 


2867302 A 


03-06-2002 

WW WW twWWW 








CA 


2428462 Al 


30-05-2002 








EP 


1349490 A2 


08-10-2003 








JP 


2004514150 T 


13-05-2004 








WO 


0241760 A2 


30-05-2002 








US 


2004015062 Al 


22-01-2004 



( 



Form PCT/JSA/210 (patent family annex) (January 2004) 



PATENT COOPERATION TREATY 

. .RKIATIONAL SEARCHING AUTHORITY Ol^Odu dpcJbut K& . 



To: 

see form PCTASAj220 


J PPT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 436/S.1) 


Date of mailing 

(day/monthfyear) see form PC77ISA210 (second sheet) 


Applicant's or agents file reference 
see form PCTvlSA/220 


FOR FURTHER ACTION 

See paragraph 2 below 


International application No. 
PCTylB20OM)03559 


International fifing date (day/montfyear) 
29.10.2004 


Priority date (dayAnontfyear) 
31.10.2003 



International Patent Classification (IPC) or both national classification and IPC 
G01N21/S4, A61BSO0 



Applicant 

ART ADVANCED RESEARCH TECHNOLOGIES INC. 



This opinion contains indications relating to the following items: 



H Box No. I 

□ Box No. II 
El Box No. ill 

□ Box No. IV 
0 Box No. V 

□ Box No. VI 

□ Box No. VII 

□ Box No. VIII 



Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 436/S.1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not apolv where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1o/s(b) that written opinions of this International Searching Authority 
will not be so considered. 7 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three 
months fr6m the date of mailing of Form PCT/1SA220 or before the expiration of 22 months from the priority date 
whichever expires later. p y ' 

For further options, see Form PCT4SA/220. 

3. For further details, see notes to Form PCT/1SA/220. 



Name and mailing address of the ISA: 



European Patent Office - P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk - Pays Bas 
Tel. 431 70 340 - 2040 Tx: 31 651 eponl 
Fax: +31 70 340-3016 



Authorized Officer 

D'Alessandro, D 

Telephone No. +31 70 340-1919 



v — • 



Form (PCT4SAC37) (Cover Sheet) (January 2004) 



WRITTEN OPINION OF THE international application No 

( fERNAHONAL SEARCHING AUTHORITY PCT/IB2004003559 



Box No. I Basis of the opinion 

1 . With regard to the language, this opinion has been established on the basis of the international application in 
the language in which it was filed, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language , which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23.1(b)). 

2. With regard to any nucleotide andtor amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ in written format 

□ in computer readable form 

c. time of filingrfurnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 



3. □ In addition, in the case that more than one version or copy of a sequence listing and/tor table relating thereto 

has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 



Form PCTdSA/237 (January 2004) 



WRITTEN OPINION OF THE 
( TERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCTyiB2004>003559 ' 



Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and Industrial 
applicability 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
B claims Nos. 9,18 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which 
does not require an international preliminary examination (specify): 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so 
unclear that no meaningful opinion could be formed (specify): 

S the claims, or said claims Nos. 9,1 8 are so inadequately supported by the description that no meaningful 
opinion could be formed. 

□ no international search report has been established for the whole application or for said claims Nos. 

□ the nucleotide andfor amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative Instructions in that: 

the written form □ has not been furnished 

□ does not comply with the standard 
the computer readable form □ has not been furnished 

□ does not comply with the standard 

□ the tables related to the nucleotide andfcr amino acid sequence listing, if in computer readable form only do 
not comply with the technical requirements provided for in Annex Q-bis of the Administrative Instructions! 

E3 See separate sheet for further details 



Form PCT/1SA/237 (January 2004) 



WRITTEN OPINION OF THE 

( ... <"ERNATIONAL SEARCHING AUTHORITY 



international application No. 
PCT/1B2004/003559 



Box No. V Reasoned statement under Rule 436/s.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-8,10-17,19-42 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-8,10-17,19-42 


Industrial applicability (IA) 


Yes: 


Claims 


1-8,10-17,19-42 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



Form PCT/iSA/237 (January 2004) 



10/ §77 527 



( WRITTEN OPINION OF THE — ^£|^^L fonNo 

INTERNATIONAL SEARCHING 

AUTHORITY (SEPARATE SHEET) PCT/IB2004/003559 

Re Item ill 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

With reference to the feature of claims 9, 18: 

obtaining the scatter coefficient and the lifetime of the fluorophore using time-domain 
optical measurement of the medium; 

there is no teaching in the application description (see page 1 1 , 1. 1 1 -1 3), about how the 
skilled person could carry out the claimed method, starting from the embodiment disclosed 
in the application. These claims therefore lack support (Art. 6 PCT), and no opinion on 
novelty and inventive step was given. 

Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : US-B1 -6 321 1 1 1 (PERELMAN LEV T ET AL) 20 November 2001 (2001-1 1 -20) 
D2: US-A-4 1 35 81 6 (NIEMANN ET AL) 23 January 1 979 (1 979-01 -23) 

The present application does not meet the criteria of Article 33(1 ) PCT, because the 
subject-matter of claims 1-8,10-17,19-42 does not involve an inventive step in the sense of 
Article 33(3) PCT. 

1 . The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1, and discloses (the references applying to this document): 

col. 2, 1. 19-28 A method determining depth of a volume comprising a 

fluorophore in a turbid medium using time domain (TD) 
optical fluorescence, 



Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPOJanuary 2004) 



( WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 



International application No. 
PCT/IB2004/003559 



col 6, 1.49-52; i) obtaining at least one temporal point spread function 

col. 6, I. 61 - (TPSF) by injecting light at an injection point at an 

col 7, /. 6; excitation wavelength of said fluorophore and detecting 

figs. 6A, 6B light at a detection point at an emission wavelength of 

said fluorophore; 

col 7, 1 8-23; ii) determining a time f 1/2s at which the TPSF signal 

fig. 7 reaches half-maximum; 

iii) correlating said f 1/2 with said depth, to determine the 
depth, wherein said depth is insensitive to fluorophore 
concentration. 



The subject-matter of claim 1 differs from these disclosures of D1 , in that the time instant 
correlated with the fluorophore depth is the time corresponding to the maximum of the 
fluorescence curve and not the rise-time f 1/2 of D1 . 

However, the dependence of from the fluorophore depth, in certain conditions, is 
shown in document D1 (fig. 6A). Therefore, said time instant merely represents a known / 
alternative to the use of f 1/2 of D1 , that the person skilled in the art would choose without an 
inventive effort depending on the circumstances. For these reason, the subject-matter of 
claim 1 does not involve an inventive step (Art. 33(3) PCT). 

2. Dependent claims 2-27 do not contain any features which, in combination with the 
features of any claim to which they refer, meet the requirements of the PCT in respect of 
inventive step. These claims actually refer to design options that are common in the art 
(see also documents D1 ,D2 and the passages cited in the search report). 
In the following paragraphs, brief additional reasons are given regarding the main features 
of these claims. 



2.1 The generation of a tomographic image (claims 24,25) is disclosed by document D1 . 
(col 9, 1. 17-24). 

2.2 The measurement of the fluorophore concentration by detecting the fluorophore 
emission intensity (claims 13-23) is well-known in the art (see for example document D2, 
col 8, 1 56-64). 
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2.3 The correlation of fluorophore depth and fluorescence intensity (claim 26), for the 
measurement of the fluorophore concentration, is obvious for the person skilled in the art. 
It is actually well-known that the intensity depends on the concentration and on the depth 
of the fluorophore (see also document D1 col.7, I. 47-49). 

2.4 The speed of light (depending on the refractive index) and the scattering coefficient of 
the medium, as in claims 5,10-12,1 7,19-21, are parameters that the person skilled in the 
art would take into account when performing these measurements (see D1 col 37-59- col 
13, 1. 39-47; eq. 6; fig. 12). 

3. Document D1 discloses also the following features of the apparatus of independent 
claim 28: 

An apparatus [suitable] for determining the depth and 
the concentration of a fluorophore in a turbid medium, 
comprising: 

a light source (10), optically coupled to a source 
channel (14) and said object (16), to inject light in said 
object at a desired point and excitation wavelength; 
a detector channel (18), optically coupled to a photon 
detector (22) and said object, 

in a backreflectbn geometry relative to said source 
channel, 

to acquire at least one temporal point spread function 
from a desired point to determine depth of said 
fluorophore; 

a depth calculator (24). 

The feature: "means for spatially positioning the object relative to the channel" is clearly 

included in the apparatus of D1 . 

The subject-matter of claim 28 also includes the features: 

A) a second detector channel in a trans-illumination geometry relative to the source 



Fig. 1A; 

col. 4, 1. 42-56 



col. 4, 1. 56-62 
col. 5, 1. 21-24 



col. 5, 1. 16-20; 
col. 7, 1. 8-13 
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channel, to measure an emission intensity of said fluorophore; 
B) a concentration calculator; 

The technical problem addressed by these features is the measurement of the fluorophore 
concentration by detecting the intensity of the fluorescence radiation emitted by the object. 
Document D2 discloses an apparatus for measuring the concentration of a chemical in a 
sample (col. 5, /. 5-7 1; col 8, I 56-62), by means of fluorescence detection in a trans- 
illumination geometry (see in figs. 1 ,3 the arrangement of lamp 5, mirror 12, sample vessel 
11 , emission filter 24 and detector 16). Features A and B are therefore disclosed by D2, 
solving the same technical problem as in the present application. 
The person skilled in the art knows that, in the apparatuses like in D1 , several detection 
channels may be added, according to the circumstances. Therefore, to solve the technical 
problem stated above, the skilled person would not need an inventive effort to implement 
in the apparatus of D1 a trans-illumination channel, as disclosed by D2, therefore reaching 
the subject-matter of claim 28. The subject-matter of claim 28 does not therefore involve 
an inventive step (Art. 33(3) PCT). 

3.1 Dependent claims 29-42 do not contain any features which, in combination with the 
features of any claim to which they refer, meet the requirements of the PCT in respect of 
inventive step, because they represent common design options in the field. 
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